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IMAGE PROCESSING APPARATUS AND 
METHOD WHICH FORMS A COLOR IMAGE 

CORRESPONDING TO MAPPED IMAGE 
DATA IN ACCORDANCE WITH AN IMAGE 
FORMING METHOD SELECTED FROM A 

PLURALITY OF IMAGE FORMING 
METHODS SET IN ACCORDANCE WITH A 
PLURALITY OF COLOR GAMUTS 

This application is a continuation of application Ser. No. 
08/421,947 filed Apr. 13. 1995, now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention relates to an image processing 
apparatus and an image processing method which perform 
color processing for input image data. 

Generally, conventional image processing apparatuses 
represented by printers which form images on the basis of 
input color image data receive RGB signals as color signals 
for a monitor, performs color processing for the RGB 
signals, and converts the signals into CMYK signals as 
output color signals for a printer. 

An example of the color processing performed by a 
conventional, general image processing apparatus is 
described below with reference to FIG. 18. FIG. 18 is a 
block diagram showing the detailed arrangement of a color 
processor for performing color processing in the image 
processing apparatus. In FIG. 18, multivalue data as input 
values which are expressed by an RGB color system are 
applied to a color converting unit 80. The color converting 
unit 80 converts the data into CMYK multivalue signals by 
color conversion processing. This color conversion process- 
ing performed by the color converting unit 80 is described 
later. The output CMYK multivalue signals from the color 
converting unit 80 are applied to a binarizing unit 81, where 
the signals are converted to CMYK binary signals in the 
form by which an output unit outputs the data. 

As discussed above, the color processing in a conven- 
tional image processing apparatus is to convert input mul- 
tivalue signals expressed by the RGB color system into 
CMYK binary signals which an output unit uses to output 
the data. 

In a conventional image processing apparatus of the 
above type, one problem which arises when color reproduc- 
tion is actually performed is the difference between the range 
of the color reproducibility of the input side and that of tie 
output side. For example, a monitor is a light-emitting 
device which reproduces colors by performing an additive 
process for light-source R, G, and B signals, whereas a 
printer is a device which reproduces colors by performing a 
subtractive process for C, M, Y, and K inks. 

The subtractive process is described with reference to 
FIG. 19. In FIG. 19, reference numeral 150 denotes the 
surface of a recording medium; 151, 152, 153, and 154, inks 
of K (black), C (cyan), M (magenta), and Y (yellow), 
respectively; and 155 and 156, incident light and reflected 
light to and from the paper surface 150. As illustrated in FIG. 
19, in an image processing apparatus such as a printer the K, 
C, M, and Y inks 151 to 154 are usually output to overlap 
each other on the paper surface 150. In this instance the 
incident light 155 reaches the paper surface 150 through the 
ink layers 151 to 154. The incident light 155 is then reflected 
by the paper surface 150, is again transmitted through the 
ink layers 151 to 154, and reaches an observer as the 
reflected light 156. During the course of the transmission 
and reflection, energy absorptions sequentially occur in the 
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ink layers 151 to 154 at different spectral absorbance. 
Consequently, the spectral composition of the light changes, 
and this reproduces a color. 
Due to the difference between the color reproduction 

5 methods as described above, the color reproduction range of 
a monitor is different from that of a printer; normally, the 
color reproduction range of a monitor is wider. 

Generally, printers which perform a color output action 
receive RGB signals, form CMYK signals by color process- 

10 ing such as color space compression, and reproduce a color 
by performing the subtractive process for the inks of the 
CMYK signals. 
Some printers which perform processing such as the color 

5 space compression discussed above, particularly some ink- 
jet printers have a function of changing the output scheme in 
order to meet the demands of a user, e.g., increasing the 
output speed or improving the output quality. 

When the output scheme is changed in this way, the color 

20 reproduction range of an output image also changes accord- 
ingly. Therefore, it is desirable to selectively use color 
processing including color space compression in accordance 
with the change in the output scheme. Unfortunately, in 
conventional image processing apparatuses only one color 

2s space compression method is provided in an output unit. 
Consequently, it is not possible to selectively use color space 
compression methods according to the output scheme. This 
makes it impossible to perform an optimum color reproduc- 
tion corresponding to the output scheme. 

30 Likewise, the color reproduction range also changes in 
accordance with the type of recording medium on which an 
image is to be formed. However, no conventional methods 
can perform an optimum color reproduction corresponding 
to the recording medium. 

35 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a color 
image processing apparatus and a color image processing 
^ method capable of solving the above conventional problems. 
It is another object of the present invention to perform an 
optimum color reproduction by using color space compres- 
sion corresponding to an image output method. 

It is still another object of the present invention to perform 
45 an optimum color reproduction by using color space com- 
pression corresponding to a recording medium. 

It is still another object of the present invention to perform 
an optimum color reproduction by using color space com- 
pression corresponding to an image output method and to a 
so recording medium. 

An image processing apparatus according to one embodi- 
ment of the present invention comprises selecting means for 
selecting one of a plurality of image output methods, and 
color space compressing means for performing color space 
55 compression on the basis of the image output method 
selected by the selecting means. 

Other features and advantages of the present invention 
will be apparent from the following description taken in 
6Q conjunction with the accompanying drawings, in which like 
reference characters designate the same or similar parts 
throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

65 FIG. 1 is a block diagram showing the arrangement of an 
image processing apparatus according to the first embodi- 
ment of the present invention; 
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FIGS. 2 A and 2B are views for explaining the processing Note that each of the following embodiments is described 

of a color processing unit in the first embodiment; by talcing an ink-jet color printer as an example, but the 

FIG. 3 is a flow chart showing one-page output processing present invention is, of course, similarly applicable to other 

in the first embodiment; output apparatuses such as a color printer of another type. 

FIG. 4 is a view showing a print mode designation 5 

command in the first embodiment; 1st Embodiment 

FIG. 5 is a flow chart showing the processing of an , ... , ,. 4 . 

analyzing unit in the first embodiment; In miS embodimeat > aD ™& processing apparatus com- 

FIG. 6 is a flow chart showing one example of the pnseS m m f ut means '. an an ^ zm ^ t mans - a devel °P in S 

processing of a color processing method selecting unit in the 10 meanS ' a ml °i process ing means, a storage means, a color 

first embodiment- processing method selecting means, an output means and an 

FIGS. 7A to 7C are views showing the concept of color 0Ut P m "f 1 ^ select j"S ■«"»• ™* kpiU means receives 

o«™ ,™,™o<.™ .„ fl^t - m K«J; m o«t. image data from an external apparatus, which includes data 

space compression in the first embodiment; ° e . , _ rr ... 

FIG. 8 is a view showing one example of a panel switch " ,he f ° rm of a comman f for T ™% f% 0Ul P u « "»"><>• 

in the second embodiment according to the present inven- « 11,6 ana| y Zm 8 me » ns tMl ?» s ' he U P»« data from 1 lhe ' n P" 1 

t - Qn . means. In accordance with the analytical result of the 

FIG. 9 is a flow chart showing the processing of an output f^™* means > ^ means devel °PS the input 

method selecting unit in the second embodiment; data mt0 out P ut data - ™ e «> lo f processing means which 

FIG. 10 is a view for explaining the relationships between «ms*tiites part of the developing means performs color 

the recording medium and the color reproduction range in 20 P rocessin S f ° r < he ">Pj data whlle tne developing means is 

the third embodiment of the present invention; developing the data. The storage means stores a plurality of 

FIG. 11 is a view showing one example of a color met ? ods ^ f he color Processing. The color processing 

processing method selection table in the third embodiment; method selecting means selects one of the color processing 

FIG. 12 is a view showing a recording medium designa- methods stored in the storage means. The output means 

tion command in the third embodiment; « 0Ut P uts me out P ut data developed by the developmg means. 

FIG. 13 is a view showing one example of panel switches ™ e out P m met ^ od means selectsone of a plurality 

in the third embodiment; of out P ut methods of the output means. In the image 

FIG. 14 is a view showing the arrangement of a recording Processing apparatus with this arrangement, the analyzing 

medium supply unit in an output unit of the third embodi- means anal yzes input data from an external apparatus, and 

ment . in accordance with the analytical result the output method 

FIGS.15A and 15B are views showing the overlapping of 3 ° electing means selects the output method of the output 

ink layers when bidirectional printing is performed in the means. On the basis of the output method thus selected, the 

fourth embodiment according to the present invention; developing means develops the input data into output data, 

FIG. 16 is a flow chart showing one example of the and the color processing method selecting means selects one 

processing of a color processing method selecting unit in the 35 of the color processing methods stored in the storage means, 

fourth embodiment; The color processing means performs color processing 

FIGS. 17A and 17B are views showing a color processing according to the color processing method selected, 

method in the fifth embodiment according to the present In this embodiment, therefore, it is possible to selectively 

invention; perform the color processing methods in accordance with 

HG. 18 is a view showing the concept of color processing 40 the output method selected in the image processing appa- 

in a conventional image processing apparatus; ratus. This makes optimum color reproduction feasible. 

HG. 19 is a view for explaining a subtractive process in Details of the embodiment are described below. 

^To^™ ° Dal ^ pr0CeSsiDg a PP aratus i c FIG. 1 is a block diagram showing the arrangement of the 

FIGS. 20A and 20B are views showing the concept of ^ processing apparatus according to the first embodi- 

color space compression in the first embodiment of the 45 m ent of the present invention. In FIG. 1, reference numeral 

present invention; j denotes the image processing apparatus; and 2, an external 

FIG. 21 is a view showing the concept of color processing apparatus such as a host computer or a terminal device. In 

in the first embodiment; tne processing apparatus 1, an input unit 11 receives 

FIGS. 22A and 22B are views for explaining the structure transferred data from the host computer 2. An analyzing unit 

of an ink-jet printer in the first embodiment; 50 12 analyzes the input data from the input unit 11 and 

FIGS. 23A to 23C are views for explaining the differences generates data of an intermediate format to be used by a 

between the output methods of the ink-jet printer in the first developing unit 13 (to be described later). The analyzing 

embodiment; unit 12 also commands an output method selecting unit 17 

FIGS. 24A to 24C are views for explaining the relation- (to be described later) to select an output method. The 

ships between the output method of the ink-jet printer and 55 developing unit 13 performs various processing in accor- 

the overlapping of ink layers in the first embodiment; dance with the intermediate-format data formed by the 

FIG. 25 is a view for explaining the relationships between analyzing unit 12, converting the data into output data used 

the output method of the ink-jet printer and the color by an output unit 18 (to be described later) in performing an 

reproduction range in the first embodiment; and output action. A color processing unit 14 is provided in the 

FIG. 26 is a view showing one example of a color gumut 60 developing unit 13 to perform color processing. A color 

selection table in the sixth embodiment. processing method selecting unit 15 selects a color process- 

ncTAn cn ncc^DicmnM ™n m S method, by which the color processing unit 14 performs 

DE ^^?»^™J^ lhe color Processing, from a color processing method stor- 

PREFERRED EMBODIMENTS age unil 16 m accordance with the output method. The color 

The first embodiment of the present invention is described 65 processing method storage unit 16 stores a plurality of color 

in detail below with reference to the accompanying draw- processing methods which the color processing unit 14 uses 

ings. in performing the color processing. The output method 
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selecting unit 17 selects an output method, by which an CI, Ml, Yl, and Kl are Ll*,al*, and bl*, values of Rl, Gl 

output unit 18 outputs the data, in accordance with the and Bl are obtained by inversely converting the LI*, al* 

command from the analyzing unit 12. The output unit 18 and bl*; in this manner the correspondence between them is 

forms an output image by using the output data from the obtained. The conversion to L*a*b* values is performed in 

developing unit 13 in accordance with the output method 5 the course of the processing because the colorimetric system 

selected by the output method selecting unit 17. is a uniform color space, and so the color distance in the 

A CPU 19 generally controls the overall arrangement. A system equals the physical distance in the table. 

ROM 20 stores programs of the processing shown in the In this embodiment, the output unit 18 is an ink-jet printer, 

flow charts of FIGS. 3, 5 and 6 (to be described later). The The output data from the output unit 18 is data of a bit map 

ROM 20 is accessed by the CPU 19. A RAM 21 is used as 10 format of one page and is provided for each of the four 

a work area by the CPU 19. colors, C, M, Y, and K. The output unit 18 sends the output 

The way the color processing unit 14 performs the color data t0 a head » and the head forms ima S es 00 out P ut P a P er 

processing is described below with reference to FIG. 2A. In b y inks of c (cyan). M (magenta), Y (yellow), and K 

FIG. 2A, a color converting unit 50 converts input RGB (black). 

values into L*a*b* values. LUTa 51, LUTb 52, and LUTc 53 15 Since the output unit 18 of this embodiment is an ink-jet 

are LUTs which convert the L*a*b* values into CMYK printer, the output methods of the output unit 18 include 

values. "NORMAL mode", FIG. 23B, in which a normal output 

As illustrated in FIG. 2B, the conversion from L*a*b* operation is performed, "DRAFT mode", FIG. 23A, in 

values into CMYK values performed by the LUTs is based „ wmch a high-speed output operation is performed, and 

on the results obtained by color space compression 54 "QUALITY mode", FIG. 23C, in which a high-quality 

performed in the L*a*b* color space, color conversion 55 0Ut P ut operation is performed. Recording media include, 

for converting L*a*b* values into RGB values, luminance- e *- P lain P a P er ( t0 te re f erred t0 as "PLAIN" hereinafter), 

to-density conversion 56, and masking UCR processing 57. special -purpose paper (to be referred to as "COAT" 

The LUTs 51 to 53 are stored in the color processing method 2$ hereinafter), and OHP sheet (to be referred to as "OHP" 

storage unit 16 and capable of different types of color space hereinafter). 

compression. In this embodiment, each LUT can be read to Since in this embodiment the output unit 18 is an ink-jet 

be used in the color processing unit 14 as needed. printer, an ink-jet type printer is described below with 

FIG. 20A shows that the color reproduction range of a reference to FIGS. 22A to 23C. 

monitor differs from that of a printer. In FIG. 20A, reference 30 FIG. 22A shows the way in which an ink-jet printer forms 

numeral 130 denotes a color reproduction range that is an image. In FIG. 22A, reference numeral 100 denotes a 

theoretically possible in a uniform color space in accordance head for forming images by ejecting inks of C, M, Y, and K 

with, e.g., the NTSC standards. That is, the color reproduc- on output paper 103. A CR motor 101 moves the head 100 

tion range 130 is one which can be taken by the input data perpendicularly with respect to the insertion direction of the 

from a host computer. Reference numeral 131 denotes the 35 0Ut P ut P a pe r 103 - An LF motor 102 feeds the output paper 

color reproduction range of a monitor; and 132, the color i° the insertion direction. The CR motor 101 and the LF 

reproduction range of a printer. As in FIG. 20A, the color motor 1° 2 together move the head 100 to form images on the 

reproduction range 132 of a printer is the narrowest. output paper 103. 

Therefore, in outputting an input color image from an output Details of the head 100 are described below with refer- 

apparatus, it is necessary to perform color space compres- 40 ence to FIG. 22B. As shown in FIG. 22B, the head 100 is 

sion for colors present outside the color reproduction range constituted by combining a plurality of nozzles 104 as 

of the output apparatus in order to make these colors minimum ink ejecting units. That is, 64 nozzles are aligned 

correspond to some appropriate colors within the color in the longitudinal direction in each of C, M, Y, and K nozzle 

reproduction range. Generally, a plurality of methods are arrays juxtaposed in the lateral direction. The C, M, Y, and 

possible as the method of color space compression. One 45 K nozzle arrays are connected to tubes 105 for supplying 

example of the method is described below with reference to their respective inks. 

FIG. 20B. With the above arrangement, the head 100 forms an image 

In FIG. 20B, reference numerals 131 and 132 denote the having 64 dots in the longitudinal direction as it is moved 

color reproduction ranges of a monitor and a printer, (passed) once by the CR motor 101. 

respectively, as in FIG. 20A. In the color space compression so The differences between the output methods of the ink-jet 

method shown in FIG. 20B, colors present outside the color printer with the arrangement in FIGS. 22A and 22B are 

reproduction range 132 of a printer and inside the color described below with reference to FIGS. 23A to 23C. In each 

reproduction range 131 of a monitor are mapped to the of FIGS. 23 A to 23C, the top view of the output paper 103 

peripheral edge of the color reproduction range 132 of a is depicted on the left-hand side, and the side view of the 

printer without changing L* (lightness) of each color. The 55 output paper 103 is depicted on the right-hand side. Both of 

common approach by which this color space compression is the top and the side views illustrate the relationship between 

effected is to use a lookup table (to be referred to as LUT the 64 dots formed by one pass of the head 100 and the 

hereinafter). An arrangement for performing the color space output paper 103. 

compression by using LUT is illustrated in FIG. 21. In FIG. FIG. 23A shows a one-pass output method, i.e., the 

21, RGB values as input signals are temporarily converted 60 "DRAFT mode". In FIG. 23 A, after the head 100 outputs 64 

into L*a*b* values by a color converting unit 181. dots, the LF motor 102 feeds the output paper 103 by 64 

Subsequently, CMYK values are attained by referring to dots. Consequently, there is no overlapping of the ink layers 

LUT 182 by using the L*a*b* values as input values. between the individual successive passes. FIG. 23B shows a 

Usually, the LUT 182 is formed on the basis of the corre- two-pass output method, e.g., the "NORMAL mode". In 

spondence between the colorimetric value of output patch 65 FIG. 23B, after the head 100 outputs 64 dots, the LF motor 

data and the input value of the original patch data. That is, feeds the output paper 103 by 32 dots. Consequently, two ink 

if the colorimetric results of output patch data having values layers overlap each other between the individual successive 
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passes. That is, according to the two-pass output method an 
output image is formed by two passes of the head 100. FIG. 
23C illustrates a four-pass output method, i.e., the "QUAL- 
ITY mode". In FIG. 23C, after the head 100 outputs 64 dots, 
the LF motor 102 feeds the output paper 103 by 16 dots. As 5 
a consequence, four ink layers overlap each other between 
the individual successive passes. That is, according to the 
four-pass output method an output image is formed by four 
passes of the head 100. 

The output methods have their respective features as 10 
discussed above. Therefore, the one-pass output method has 
the advantage of reducing the output time. The four-pass 
output method has the advantage that the output quality is 
improved by overlapping of the four ink layers. 
Consequently, it is possible to provide an output method 
meeting the intended use of an operator. 

The differences in the overlapping of the ink layers 
between the output methods shown in FIGS. 23 A to 23C 
appear as colorimetric differences between the colors of an 
output image. This is described with reference to FIGS. 24A 
to 24C 

FIGS. 24A, 24B, and 24C show incident light 158 and 
reflected light 159 with respect to images formed on output 
paper 157 by the one-pass, two-pass, and four-pass output 
methods, respectively. In actual printing, color reproduction 
is performed by using four inks of C, M, Y, and K. For the 
sake of simplicity, however, color reproduction using only 
one ink is described below. In the subtractive process, as 
depicted in FIG. 19, incident light reaches the paper surface 
through ink layers. The incident light is then reflected by the 
paper surface to again pass through the ink layers and 
reaches an observer as reflected light. Id the course of this 
process, energy absorptions sequentially take place in the 
individual ink layers having different spectral absorbances. 
Consequently, the spectral composition of the light changes, 
and this reproduces a corresponding color. In this case it is 
obvious from FIGS. 24A to 24C that the light absorbance 
changes if the thickness of an ink layer through which the 
incident light 158 and the reflected light 159 pass changes. 
Therefore, output images formed by different output meth- 
ods have different spectral compositions of the reflected 
light 159. 

In addition, since reproduced colors are different, the 
color reproduction ranges of the output methods are also 
different. 

FIG. 25 shows the color reproduction ranges, expressed in 
the L*a*b* space, of the reflected light 159 in FIGS. 24A to 
24C. In FIG. 25, reference numerals 135, 134, and 133 
denote the color reproduction ranges obtained by the one- 
pass, two-pass, and four-pass output methods, respectively. 
As in FIG. 25, the color reproduction range widens with 
increasing thickness of the ink layers. Note that reference 
numeral 131 denotes the color reproduction range of a 
monitor mentioned previously. 

As illustrated in FIGS. 2 A and 2B, this embodiment 
makes use of LUTs which perform color space compression 
on the basis of the color reproduction range corresponding 
to the output method selected. Consequently, it is possible to 
obtain high-quality output images regardless of the type of 60 
the output method selected. 

The procedures of the color processing in this embodi- 
ment is described below with reference to the flow charts 
shown in FIGS. 3, 5 and 6. 

FIG. 3 is a flow chart showing the procedure in which the 65 
image processing apparatus 1 receives data of one page from 
the host computer 2 and forms output data. Referring to FIG. 


3, in step S20 the input unit 11 receives data of one page 
from the host computer 2. This input data contains data for 
designating the contents of an output image and data for 
designating the output conditions of the output image. The 
former data includes a command for designating the type of 
character code or character font, or a command for full-color 
image data and a command for designating a portion or a 
color of that data. The latter data includes a command for 
designating an output method or a recording medium used in 
an output action. 

gjFIG. 4 shows the command for designating the output^ 

print mdfie 
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^conditions. In FIG. 4, the first one byte is a 
^designation command" for indicating the type of command, 
Avlnch represents that this command is for designating an 
(output method. A plurality of bytes succeeding the first one 
Sbyte* indicate a "print mode" for designating the type of 
output method used in processing the corresponding com- 
inland string. In the image processing apparatus of this 
embodiment, three different output methods are designated; 
that is the "NORMAL mode" is designated when the "print 
mojde" is "00", the "DRAFT mode" is designated when the 
"print mode" is "01", and the "QUALITY mode" is desig- 
nated when the "print mode" is "02". j 

As with the command shown in FIG. 4, in other com- 
mands used in this embodiment the first one byte indicates 
thej command type and is succeeded by parameters. j 

Subsequently, in step S21 of FIG. 3 the analyzing unit 12 
analyzes the input data and performs processing according 
to the type of command thus analyzed. That is, if the 
analyzed command is the one for designating the contents of 
anfoutput image, the analyzing unit 12 forms data of an 
intermediate format in units of pages in accordance with the 
analytical result. The intermediate -form at data is data on the 
basis of which the developing unit 13 forms output data of J 
a bit map format. However, this data format is not described 
here. J j 

|The flow chart in FIG. 5 illustrates the processing per- | 
formed when the command analyzed in step S21 is the I 
command for designating an output method. Referring! 10 / 
FIG. 5, in step S30 the type of the designated "print mode" / 
is read in. As discussed above, three different print modes f 
are available. Subsequently, whether the print mode infor- 
mation obtained in step S30 is "DRAFT 1 is checked in step : 
S31. If the print mode information is "DRAFT", in step S35 j 
"DRAFT' is set as the current output method in a precle- ! 
termined area of the RAM 21. If the print mode information , 
is) not "DRAFT* in step S31, whether the information is ; 
"QUALITY" is checked in step S32. If the information is j 
"QUALITY", "QUALITY" is set as the current output I 
method in step S34. If the information is not "QUALITY" | 
in step S32, "NORMAL" is set as the current output method 
in step S33. In step S36, the analyzing unit 12 commands the 
output method selecting unit 17 to select an output method. ■. 
Upon receiving the designation, the output method selecting , 
unit 17 sets the output method that has been set as the current 
output method. \ m *r 

Subsequently, in step S22 of FIG. 3 whether the analyzing 
unit 12 has completed the analysis of one page is deter- 
mined. This determination is usually performed by checking 
whether a page end command "FF" is received. If the 
analysis of one page of the input data is not completed, the 
flow returns to step S20. If it is determined in step S22 that 
one page of the input data is completely analyzed, the flow 
advances to step S23 to perform development and color 
processing. The development and the color processing are 
performed by the developing unit 13 and the color process- 
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ing unit 14, respectively, on the basis of the intermediate- the color processing unit 14 according to the selected color 

format data described above. That is, the developing unit 13 processing method, the developing unit 13 forms four types 

develops the intermediate-format data into bit-map data by of data C, M, Y, and K in the bit-map memory. That is, the 

processing the intermediate-format data in the order of color processing unit 14 is a "black box" in the developing 

storage, thereby forming the bit-map data in a bit-map 5 unit 13; the color processing unit 14 outputs an optimum 

memory of one page. The color processing unit 14 performs value in accordance with the input value and with the 

the color processing in accordance with the current color designated color processing method, 
processing method selected by the color processing method When the formation of the bit-map data C, M, Y, and K 

selecting unit 15. In this case the color processing method is completed in step S23 in FIG. 3, the formed data is output 

selecting unit 15 selects a color processing method corre- 10 in step S24. This output action is accomplished by the 

sponding to the current output method from the color following procedure. That is, the bit-map data formed in step 

processing method storage unit 16 and sets the selected color S23 is converted into a suitable form by which the head of 

processing method as the current color processing method. the output unit 18 outputs an image. The suitable form herein 

The color processing herein mentioned is-color conversion mentioned depends on the shape of the bead. As an example, 

from input RGB signals into CMYK signals performed by as for the head 100 illustrated in FIGS. 22A and 22B, the four 

the color converting unit 80, FIG. 18. This color processing bit-map data C, M, Y, and K are divided into blocks in units 

is perform by the color converting unit 50, the LUTa 51, the of 64 rasters. After the data conversion, the output unit 18 

LUTb 52, and the LUTc 53 shown in HG. 2 A. That is, in this feeds the recording medium 103 and transmits the data 

color processing the color space compression is performed blocks C, M, Y, and K in sequence to the head 100. At the 

in accordance with the color processing method selected. 20 same time, the output unit 18 causes the CR motor 101 to 

The flow chart in FIG. 6 shows the color processing in move the head 100 & shown in FIG - 22A > thereby outputting 

step S23 of FIG. 3. Referring to FIG. 6, in step S40 whether 64 dots - Thereafter, the output unit 18 operates the LF motor 

the current output method is "DRAFT* is checked. If the m accordance with the current output method, performing 

current output method is "DRAFT', in step S41 the current the out P ut action by one of the one-pass ("DRAFT'), 

color processing method (to be referred to as CCPM 25 two-pass ("NORMAL") and four-pass ("QUALITY") meth- 

hereinafter) is set to "CMP1". If the current output method ods * The out P ut unit 18 repeats a series of these operations 

is not "DRAFT' in step S40, whether the current output (i.e., data block transfer, output and paper feed) untU the end 

method is "NORMAL" is checked in step S42. If the current of one P a S e and delivers the paper, completing the output of 

output method is "NORMAL", the CCPM is set to "CPM2" one P a g e * 

in step S43. If the current output method is not "NORMAL" 30 According to this embodiment as discussed above, the 

in step S42, the method is "QUALITY". Therefore, the color space compression methods are selectively performed 

CCPM is set to "CPM3" in step S44. The "CPM1", in accordance with the output method designated by the 

"CPM2", and "CPM3" respectively correspond to the LUTa input command. This makes optimum color reproduction 

51, the LUTb 52, and the LUTc 53, FIG. 2A, prepared for feasible. In addition, since the color space compression is 

the individual output methods, and are stored in the color 35 performed in the image processing apparatus, no extra load 

processing method storage unit 16. is imposed on an external apparatus such as a host computer. 

FIG. 7 A shows an example of the color space compres- 2nd Embodiment 

sion performed by "CPM1". In FIG. 7A, reference numeral ^ seamd embodiment according t0 the present inven- 

501 denotes the color reproduction range of an input image {{Qn fa described in detail below , 

which, in this embodiment, equals the color reproduction f lL <; t l j- tJ - L * 

c j - u % a *u Id the first embodiment discussed above, switching 

range of a source device such as a monitor; and 502, the , t t . . . . , / , , . & 

, & , . r PJ(Vi; . . ,. , , between the color space compression methods to be used in 

color reproduction range of CMYK signals which can be t , , • .ia ^ j • ^ *.u 

. r ,,^r «-i t-i^. * rT » . . the color processing unit 14 is performed in accordance with 

output from the LUTa 51, FIG. 2A. Reproduction ranges 4 \ t . , & . . . . \ T - , , , . 

• j . ... j j i * • i a ( i u- u tne output method which is designated by the input com- 
indicated by the dotted lines in FIG. 7A are those which can ,/ . , t iT. J , J,. 

, . . r r t ™_ * i r i t*t* a /* i~ 45 mand from the host computer. This second embodiment, 

be output from the LUTb 52 and the LUTc 53 (to be . , , \. t , 

described later) however, is arranged such that the color space compression 

'* methods used in the color processing unit 14 are switched 

Referring to FIG. 7A, "CPM1" is prepared as the color according to the output method designated when an operator 

space compression for "DRAFT", in which the color repro- depresses a panel switch. That is, in the first embodiment, as 

duction range of the output apparatus is the narrowest of the 5Q ^ica^ m step s36 of mG 5> lhe analyzing unit 12 

three output methods discussed above. In "CPM1", the color analyzes the input command and, in accordance with the 

space compression is performed from the color reproduction analytical result, commands the output method selecting unit 

range 501 to 502. 17 t0 sw i tc h me output methods. Upon receiving this 

Likewise, FIGS. 7B and 7C show examples of the color command, the output method selecting unit 17 switches the 

space compression for "NORMAL" and "QUALITY", 5S output methods. On the other hand, in the second embodi- 

respectively. In FIGS. 7B and 7C, reference numerals 503 ment an operator can switch the output methods by depress- 

and 504 denote the color reproduction ranges that can be ing a panel switch provided on the output method selecting 

output from the LUTb 52 and LUTc 53, FIG. 2A, respec- unit 17. 

tively. As discussed earlier, an entry constituting each LUT The basic arrangement, therefore, of an image processing 

is formed on the basis of the correspondence between the 60 apparatus of the second embodiment is analogous to that of 

colorimetric value of output patch data in the current output the first embodiment. The second embodiment differs from 

method and the input value of the original patch data. tDe first embodiment in that the output method selecting unit 

As discussed above, the color processing method select- 17 includes a means, such as the panel switch mentioned 

ing unit 15 sets an optimum CCPM for the current output above, which is provided in the image processing apparatus, 

method. The color processing unit 14 performs the color 65 and by which the output method can be selected. The second 

conversion in the color converting unit 80, FIG. 18, by using embodiment is also different in the control method for the 

the set CCPM. On the basis of the output value obtained by purpose. 
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FIG. 8 shows the outer appearance of a panel used in the 
second embodiment. In FIG. 8, reference numeral 120 
denotes a panel main body; and 121, a panel switch. An 
operator switches the output methods by depressing the 
panel switch 121. Which of "NORMAL", "DRAFT", or 5 
"QUALITY" is set as the currently selected output method 
is indicated by lighting a corresponding one of LEDs 122 to 
124. Note that in this embodiment, at start-up of the appa- 
ratus the LED 122 is lit to indicate that "NORMAL" is set 
as the output method. 10 

The difference of the second embodiment from the first 
embodiment is described below. 

The flow chart in FIG. 9 shows the processing performed 
by the output method selecting unit 17 of the second 
embodiment. Referring to FIG. 9, in step S60 whether the 35 
panel switch 121 for switching the output methods is 
depressed is checked. If the panel switch 121 is not 
depressed, the flow returns to step S60. If it is determined in 
step S60 that the panel switch 121 is depressed, the flow 
advances to step S61 to check whether the current output 20 
method is "NORMAL". If the current output method is 
"NORMAL", the flow advances to step S62 to change the 
current output method to "DRAFT", thereby switching the 
output methods. Thereafter, control of the LEDs 122 to 124 
is performed in step S63. That is, in step S63 the LED 122 25 
indicative of "NORMAL" is turned off and the LED 123 
indicative of "DRAFT 1 is turned on. The flow then returns 
to step S60 to prepare for the next depression of the panel 
switch 121. 

If, on the other hand, the current output method is not 30 
"NORMAL" in step S61, the flow advances to step S64 to 
check whether the current output method is "DRAFT*. If the 
current output method is "DRAFT 1 , processing for switch- 
ing the current output method to "QUALITY" is performed 
in steps S65 and S66 in the same manner as above. If the 
current output method is not "DRAFT* in step S64, pro- 
cessing for switching the current output method to "NOR- 
MAL" is performed in steps S67 and S68. Thereafter, the 
flow returns to step S60 to prepare for the next depression of 
the panel switch 121. 

In the second embodiment, the operation excluding the 
above-mentioned output method selecting processing per- 
formed by the output method selecting unit 17 is identical 
with that of the first embodiment, so a detailed description 45 
thereof is omitted. 

According to the second embodiment as discussed above, 
it is possible to selectively use the color space compression 
methods in accordance with the output method designated 
by depression of the panel switch provided in the image 50 
processing apparatus. This allows an optimum color repro- 
duction meeting the intended use. 

Note that the second embodiment is practiced either 
independently of or simultaneously with the first embodi- 
ment. 55 

3rd Embodiment 

The third embodiment according to the present invention 
is described in detail below. 

In the first embodiment discussed previously, switching 60 
between the color space compression methods to be used in 
the color processing unit 14 is performed in accordance with 
the output method designated by the input command from 
the host computer. However, the third embodiment is so 
arranged that switching between the color space compres- 65 
sion methods to be used in the color processing unit 14 is 
performed in accordance with the combination of the output 


35 


40 


method designated by the input command from a host 
computer and the recording medium. That is, in the first 
embodiment, as illustrated in FIG. 6, the color processing 
method selecting unit 15 determines the CCPM in accor- 
dance with the current output method. In the third 
embodiment, however, the CCPM is determined not by the 
output method alone but by the combination of the output 
method and the output recording medium. 

FIG. 10 shows the color reproduction ranges in the 
L*a*b* space when an output action is performed for 
different recording media by using the same output method. 
In FIG. 10, reference numeral 131 denotes the color repro- 
duction range of a monitor, FIG. 20A, mentioned earlier; and 
136 and 137, the color reproduction ranges when the output 
action is performed for "COAF* and "PLAIN" recording 
media, respectively. As in FIG. 10, the expressible color 
reproduction range varies in accordance with the type of 
output recording medium. FIG. 10 shows only the color 
reproduction ranges of "COAT' and "PLAIN" which 
express colors by using reflected light. "OHP", on the other 
hand, expresses colors by using transmitted light, and so the 
color reproduction range of "OHP" is generally broader. 

As discussed above, the basic arrangement of the image 
processing apparatus of the third embodiment is identical 
with that of the first embodiment. The third embodiment is 
different from the first embodiment in that the apparatus 
includes a means for externally selecting a recording 
medium. The third embodiment is also different in the 
control method for this purpose. 

The difference of the third embodiment from the first 
embodiment is described below. 

A color processing method selecting unit 15 of the third 
embodiment determines the current color processing 
method, CCPM, in accordance with a table indicating dif- 
ferent combinations of output methods and recording media. 
This combination table is stored in a ROM 20. An example 
of the combination table is illustrated in FIG. 11. The 
combination table in FIG. 11 indicates that if, for example, 
the print mode is "DRAFT* and the recording medium is 
"PLAIN", "CPM1" is chosen as the CCPM. Note that it is 
also possible to store the table in a RAM 21 so that the table 
can be updated when necessary. 

In the third embodiment, a plurality of methods are 
possible as the method of designating the output recording 
medium. Examples of the method are as follows. 

The first method of designating the output recording 
medium is to designate the medium by using a command 
string applied from an external apparatus via an input unit 
11. An analyzing unit 12 stores the recording medium 
designated by the parameters of that command as the output 
recording medium. FIG. 12 shows an example of the 
"recording medium designation command" in the third 
embodiment. The first one byte indicates the type of com- 
mand and is succeeded by "media mode". In this 
embodiment, three types of recording media "PLAIN", 
"COAT", and "OHP" are designated when the "media 
mode" is "00", "01" and "02", respectively. 

The second method is analogous to the second embodi- 
ment; that is, a panel 120 as shown in FIG. 13 is provided 
in an output method selecting unit 17. 

In FIG. 13, reference numeral 120 denotes a panel main 
body, and 121 to 124 in the panel 120 denote the same parts 
as in the panel 120 shown in FIG. 8. Reference numeral 125 
denotes a panel switch for selecting a recording medium. An 
operator switches output recording media by depressing the 
panel switch 125. Whether the currently selected recording 


06/07/2004, EAST Version: 1.4.1 


6,104,829 

13 14 

medium is "PLAIN", "COAT* or "OHP" is indicated by longitudinal direction in one pass. The left-to-right move- 
lighting a corresponding one of LEDs 126 to 128. The output ment of the head 100 in this case is called a forward pass, 
method selecting unit 17 stores the recording medium des- and its right-to-left movement is called a backward pass. An 
ignated by the depression of the panel switch 125 as the output method which forms images by using these two 
current recording medium. 5 passes is called bidirectional printing. 

The third method is to cause an output unit 18 to auto- Bidirectional printing is used [ when printing is to be 

matically detect the type of recording medium currently Performed at a high speed. In bidirectional printing, the 

being used. An example of the method is illustrated in FIG ^J^tmg order of inks to a recording ^mediurn in the forward 

14 & r pass is different from that in the backward pass. This is 

14 0 illustrated in FIGS. ISA and 15B. FIG. 15A shows the 
Referring to FIG. 14, a recording medium supply unit 141 overlapping of ink layers on a recording medium in the 

of the output unit 18 includes switches 142 and 143. forward pass, and FIG. 15B shows them for the backward 

Reference numerals 145 to 147 denote cassettes storing pass. 

recording media "PLAIN", "COAT" and "OHP", respec- That is, in the forward pass the inks are ejected onto a 

tively. Projections 144 different in arrangement are formed recording medium in the order of K, C, M, and Y in 

at the front ends of the cassettes 145 to 147. With these 15 accordance with the arrangement of these inks on the head 

projections 144, the types of these recording media can be 100. In the backward pass, the inks are ejected on the 

distinguished by depressing the switch 142 or 143. recording medium in the reverse order to the order in the 

The output unit 18 stores the recording medium detected forward P ass i the ink lavers overla P each other in the order 

by the above method as the current recording medium. On , ft ? f Y. M, C, and K. From the point of view of chromaticism, 

the basis of the designated recording medium and the current 20 m m< \ ^active process it is ideal that the same color be 

output method, the color processing method selecting unit ^produced by the same quantity of inks regardless of the 

v . t ' v ^^m iT r * ♦ .u * ui order of overlapping of these inks. Actually, however any 

15 selects a corresponding CCPM by referring to the table, difference jn of ^ ^ a differen / e 

FIG 11. In this embodiment nine types of CCPMs are k tQe colof of aQ Qut due to^^ues in the inks 

already prepared in the table and stored in a color processing 25 Qf to ^ CKnccs m the ejection characteristics of the head 

method storage unit 16. On the basis of the three types of m is> the expressible color reproduction range in the 

CCPMs used in the first embodiment, processing times and forward pass of the head 100 differs from that in the 

qualities suitable for the intended use are prepared as the backward pass. 

processing contents of each CCPM. Iq the fourth embodiment, switching between the color 

The operation of the third embodiment except for the 30 space compression methods used in the color processing unit 
processing discussed above is the same as that of the first 14 is performed in accordance with the forward and back- 
embodiment, so a detailed description thereof is omitted. ward motion of the head in the bidirectional printing as 

According to the third embodiment as discussed above, it discussed above. This realizes an ideal color reproduction, 

is possible to selectively use the color space compression ^ basic arrangement, therefore, of the fourth embodi- 

methods in accordance with the combination of the output 35 ment is identical with that of the first embodiment except for 

method and the output recording medium designated in the the operation and control of the output head, 

image processing apparatus. This makes an optimum color The difference of the fourth embodiment from the first 

reproduction for the intended application possible. embodiment is described below. 

Note that the third embodiment can be practiced either ^ flow chart of FIG - 16 shows the processing of an 

independently of or simultaneously with the first and second « out P ut method selecting unit 17 of the fourth embodiment, 

embodiments. Referring to FIG. 16, in step SI 60 whether the output 

Note also that the color space compression methods can hea ? * m the forward pass is checked. If the output head is 

also be selectively performed in accordance only with the m the forward P ass > lhe fiow advaaces 10 ste P S161 ' *"* the 

choice of the recording medium without designating the current color space compression method is set to "CPM1" 

output method 45 wmcn is a color space compression method for forward-pass 

processing. If the output head is not in the forward pass in 

4th Embodiment step S161, the flow advances to step S162, and the current 

mi £ i_ j* * j- * *i_ color space compression method is set to "CMP2" which is 
The fourth embodiment according to the present invention . r r . t , , - , . , 
• j -t_ j • j . -I i- i a color space compression method for backward -pass pro- 
is described in detail below. „ L, . ^ > *A r l 

50 cessing. The color processing unit 14 performs color pro- 

In the first embodiment discussed previously, switching cessi m accoldance ^ one of mese ^ space ^ 

between the color space compression methods to be used in pression methods 

the color processing unit 14 u i performed in accordance with ^ ^ of ^ fourth embodimen , excluding the 

the output method designated by the input command from £ ^ processing o{ the output 

the host computer. However, the fourth embodiment is so 55 udt 1? fa me ^ ^ ^ &[s{ embodimem> 

arranged that switching between the color space compres- M a de £ j)ed descn - lion thereof b omiUed 

sion methods to be used in the color processing unit 14 is . 4 . c . , ,. , . 

performed in accordance with the forward and backward According to the fourth embodiment as discussed above, 

motions of a head when bidirectional printing is performed w ^ space compress.on methods are selectively used in 

■ ori . „„„ nrnfWC : n „ „ or accordance with the forward pass and the backward pass of 

in an image processing apparatus. An , , , . . , . . *. , . . __. r . 

_ , .7. . , . . r , . . • the output head in the bidirectional printing. This permits an 

The bidirectional pruning performed in the image pro- ^ ^ Note mal tois embod imeDt can 

cessing apparatus of the fourth embodiment is described be vafomtA either independently of or simultaneously with 

e ow * the first to third embodiments. 
The head 100 described earlier with reference to FIG. 22A 

ejects ink as it moves perpendicularly with respect to the 65 ^th Embodiment 

insertion direction of the recording medium 103 by the CR The fifth embodiment according to the present invention 

motor 101, thereby forming an image having 64 dots in the is described in detail below. 
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In the previous first embodiment, different types of color 
space compression are performed by the arrangement 
including the three different LUTs, FIGS. 2A and 2B. The 
arrangement of the fifth embodiment, however, does not 
necessarily use three different LUTs. 

The basic arrangement of the fifth embodiment is identi- 
cal with that of the first embodiment, so three types of 
CPMs, "CPM1" to "CPM3", are stored in a color processing 
method storage unit 16. However, these CPMs are not 
necessarily LUTs. 

Methods of forming "CPM1" to "CPM3" in the fifth 
embodiment is described below with reference to FIGS. 
17A, 17B, and 21. 

First, "CPM1" in the fifth embodiment is described with 
reference to FIG. 17A. As in the first embodiment, "CPM1" 
is the processing which is prepared as a color processing 
method for "DRAFT' and in which the processing speed as 
its objective is given priority. That is, the logarithm of R, G 
and B values as input values are calculated as C, M' and Y', 
respectively. The minimum value of C, M' and Y' is used as 
K. The value of K is then subtracted from C, M* and Y' to 
obtain C, M and Y values, respectively, thereby ending the 
processing. This processing is performed at a high speed 
since the processing is the most basic processing of color 
conversion and the calculations are also simple. 

A method of forming "CPM2" in the fifth embodiment is 
described next with reference to FIG. 17B. "CPM2" is the 
processing so-called masking which is prepared as a color 
processing method for "NORMAL" and is suitable for use 
in normal operations. That is, input RGB signals are con- 
verted into CMY signals by the matrix calculation illustrated 
in FIG. 17B. As in FIG. 17B, the masking parameter used in 
this calculation is a matrix of nxn (n is a positive integer). 
This masking parameter is the parameter by which the 
difference between the colorimetric value of output patch 
data and the input value of that patch data is decreased, and 
which is usually determined by using an arithmetic opera- 
tion such as the method of least squares. The processing 
speed of this method is low compared to that of the color 
processing using "CPM1", FIG. 17A, since he amount of 
calculations is somewhat increased. 

A method of forming "CPM3" in the fifth embodiment is 
described below with reference to FIG. 21. "CPM3" is the 
processing which is prepared as a color processing method 
for "QUALITY" and in which the quality as its objective is 
given priority. That is, RGB values as input values are 
converted into L*a*b* values. CMYK values are then 
obtained using the L*a*b* values as input values by refer- 
ring to LUT. As mentioned earlier, the LUT is formed in 
accordance with the correspondence between the colorimet- 
ric value of output patch data and the input value of that 
patch data. The method using LUT is optimum in perform- 
ing a real, high-quality color reproduction. In practice, 
however, no high-speed processing is expected since it is 
necessary to perform interpolation calculations or the like 
when a value not entered into the LUT is input. 

As discussed above, in the fifth embodiment "CPM1" to 
"CPM3" are prepared as the three different CPMs, but 
"CPM3" alone is indispensable in LUT. This makes an 
optimum color reproduction possible without using three 
different LUTs. 

Note that "CPM1" to "CPM3" as described in the fifth 
embodiment are not limited to those discussed above. That 
is, each CPM can be any method as long as the method has 
a favorable feature in respect of the processing speed or in 
the color space compression quality. In addition, the number 
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of CPMs is not limited to three. Also, the fifth embodiment 
can be practiced either independently of or simultaneously 
with the first to fourth embodiments. 

s 6th Embodiment 

The sixth embodiment is described below with reference 
to FIG. 26. An apparatus arrangement in the sixth embodi- 
ment is identical with that of the first embodiment, and a 
detailed description thereof will be omitted. 

10 In each of the first to fifth embodiments, the LUT stored 
in the color processing method storage unit 16 is used to 
perform color processing. Therefore, selection of a color 
processing method on the basis of a print mode or a 
recording medium has been previously described. 

In contrast to this, according to the sixth embodiment, 
color gamut compression (color space compression) is per- 
formed by a matrix calculation. As shown in FIG. 26, color 
gamut data gamutl to gamut9 corresponding to the modes 

20 based on the combinations of print modes and the types of 
recording media are stored in advanced in a color processing 
method storage unit 16. Color gamut compression is set on 
the basis of the color gamut data corresponding to the 
selected mode. 

25 Note that color gamut compression may be set on the 
basis of the color gamut of an input unit or the color gamut 
of an input image in addition to the color gamut data 
corresponding to the mode of the output unit. 

A LUT may be formed on the basis of the set color gamut 

30 compression. 

In the image processing apparatuses according to the first 
to sixth embodiments, the color processing unit 14 is incor- 
porated into the developing unit 13. However, the present 
invention is not restricted to this arrangement. For example, 

35 the color processing unit 14 can be a separate unit or 
incorporated into some other unit. 

The present invention can be applied to a head which 
ejects droplets by causing film boiling with thermal energy, 
and to a recording method using this head. 

40 In each of the above embodiments, color space compres- 
sion is taken as an example of the color space processing. 
However, the present invention is not limited to these 
embodiments, so color space enlargement can also be used 
as the color space processing. 

Note that the present invention is applicable to a system 
comprising a plurality of devices or to an apparatus con- 
sisting of only one device. Also, it is of course possible to 
apply the present invention to the case in which the inven- 

5Q tion is achieved by supplying programs to a system or an 
apparatus. 

In the above embodiments, the color reproduction range 
of an image is identical with that of a source device such as 
a monitor. However, the color reproduction ranges of an 
55 input image can be set by detecting the color distribution of 
each input image by using, e.g., a three-dimensional histo- 
gram. 

According to the present invention as has been discussed 
above, color processing methods including color space 

60 compression is selectively used in accordance with the 
output method selected in the image processing apparatus. 
This allows an optimum color reproduction and makes it 
possible to obtain an ideal output. 

It is also possible to obtain an optimum color reproduction 

65 corresponding to the recording medium used in image 
formation. Furthermore, an optimum color reproduction is 
obtained in accordance with the forward scan and the 
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backward scan of the bead of the image output apparatus. 
Consequently, an ideal output is attained. 

As many apparently widely different embodiments of the 
present invention can be made without departing from the 
spirit and scope thereof, it is to be understood that the 5 
invention is not limited to the specific embodiments thereof 
except as defined in the appended claims. 

What is claimed is: 

1. An image forming apparatus comprising: 

storing means for storing a plurality of color gamut 10 
mapping methods set in accordance with a plurality of 
color gamuts which are represented in a color space 
having three dimensions and respectively correspond- 
ing to a plurality of image forming methods; 

selecting means for selecting one of the plurality of image 15 
forming methods in accordance with a manual opera- 
tion; 

color gamut mapping means for mapping input image 
data into a color gamut corresponding to a selected 
image forming method using a color gamut mapping 2 o 
method which corresponds to the selected image form- 
ing method; and 

image forming means for forming a color image corre- 
sponding to mapped image data in accordance with the 
selected image forming method. ^ 

2. The apparatus according to claim 1, wherein the image 
forming methods are different in image output speed. 

3. The apparatus according to claim 1, further comprising: 
input means for receiving command data from an external 

apparatus in order to select the image forming method; 3Q 
and 

analyzing means for analyzing the input command. 

4. The apparatus according to claim 1, wherein said 
selecting means selects the image forming method in accor- 
dance with the manual selection being performed using an 
operation unit. 35 

5. The apparatus according to claim 1, wherein said image 
forming means forms the color image on a recording 
medium. 

6. The apparatus according to claim 5, wherein said 
selecting means selects the image forming method and a 40 
kind of the recording medium, and 

said color gamut mapping means uses the color gamut 
mapping method in accordance with the image forming 
method and the kind of the recording medium selected 
by said selecting means. 45 

7. The apparatus according to claim 6, wherein the 
plurality of color gamut mapping methods may the input 
image data into different color gamuts using a same algo- 
rithm. 

8. The apparatus according to claim 5, wherein said image 50 
forming means includes a head which ejects droplets of a 
liquid by causing film boiling with thermal energy. 

9. The apparatus according to claim 1, wherein said color 
gamut mapping means compresses a color gamut on the 
basis of a color gamut of an input device. 

10. The apparatus according to claim 1, wherein said color 55 
gamut mapping means compresses a color gamut on the 
basis of a color gamut of an input image which is present. 

U. An image forming apparatus comprising: 
storing means for storing a plurality of color gamut 
mapping methods set in accordance with a plurality of 60 
color gamuts which are represented in a color space 
having three dimensions and respectively correspond- 
ing to a plurality of combinations composed of an 
image forming method and a kind of a recording 
medium; 65 
selecting means for selecting one of the plurality of 
combinations; 


color gamut mapping means for mapping input image 
data into a color gamut corresponding to a selected 
combination by using a color gamut mapping method 
which corresponds to the selected combination; and 

image forming means for forming a color image corre- 
sponding to mapped image data on the kind of record- 
ing medium which is selected by said selecting means, 
in accordance with the selected combination. 

12. The apparatus according to claim 11, further compris- 
ing: 

input means for receiving command data from an external 
apparatus in order to select the recording medium; and 
analyzing means for analyzing the input command. 

13. The apparatus according to claim 11, wherein said 
selecting means selects the kind of the recording medium in 
accordance with a manual operation from an operation unit. 

14. The apparatus according to claim U, wherein said 
color gamut mapping means maps a color gamut within 
different color gamuts on the basis of a same algorithm. 

15. The apparatus according to claim U, wherein said 
color gamut mapping means maps a color gamut on the basis 
of a color gamut of an input device. 

16. The apparatus according to claim 11, wherein said 
color gamut mapping means maps a color gamut on the basis 
of a color gamut of an input image which is present. 

17. The apparatus according to claim 11, wherein the 
recording media include coated paper. 

18. The apparatus according to claim 11, wherein the 
recording media include an OHP sheet. 

19. The apparatus according to claim 11, wherein the 
recording media include plain paper. 

20. The apparatus according to claim U, wherein said 
image forming means includes a head which ejects droplets 
of a liquid by causing film boiling with thermal energy. 

21. An image processing method comprising the steps of: 
storing a plurality of color gamut mapping methods set in 

accordance with a plurality of color gamuts which are 
represented in a color space having three dimensions 
and respectively corresponding to a plurality of image 
forming methods; 

selecting one of the plurality of image forming methods in 
accordance with a manual operation; 

mapping input image data into a color gamut correspond- 
ing to a selected image forming method by using a 
color gamut mapping method which corresponds to the 
selected image forming method; and 

outputting a color image corresponding to mapped image 
data in accordance with the selected image forming 
method. 

22. An image processing method comprising the steps of: 
storing a plurality of color gamut mapping methods set in 

accordance with a plurality of color gamuts which are 
represented in a color space having three dimensions 
and respectively corresponding to a plurality of com- 
binations composed of an image forming method and a 
kind of a recording medium; 

selecting one of the plurality of combinations; 

mapping input image data into a color gamut correspond- 
ing to a selected combination by using a color gamut 
mapping method which corresponds to the selected 
combination; and 

outputting a color image corresponding to mapped image 
data on the kind of recording medium which is selected 
in the selecting step, in accordance with the selected 
combination. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. : 6, 104,829 
DATED : August 15, 2000 

INVENTOR(S) : NOBUYUKI NAKAJIMA Page 1 of 2 

It is certified that error appears in the above-Identified patent and that said 
Letters Patent is hereby corrected as shown below: 

COLUMN 1 


Line 
Line 

40 , "into" should read — to — ; and 
46, "tie" should read — the — . 

COLUMN 5 


Line 
Line 
Line 

57, "as LUT" should read —as a LUT — ; 

59, "using LUT " should read — using a LUT — ; and 

63, "LUT" should read — a LUT — . 

COLUMN 6 


Line 

1, "Yl," should read — Yl — . 

COLUMN 9 


Line 
Line 

14, "is-color" should read — is color — ; and 
17, "perform" should read — performed — . 
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COLUMN 15 


Line 52, "using LUT" should read — using a LUT — ; and 
Line 59, "in LUT." should read — in a LUT. — . 
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NICHOLAS P.GODIC1 

Attesting Officer Acting Director of the United States Patent and Trademark Office 
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